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(54) INFORMATION RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide good recording and reproducing characteristics in 
recording and reproduction with blue laser by disposing an information recording thin film which 
records information by a change of its atomic arrangement caused by irradiation with light as a 
recording layer on a substrate and making the refractive index of the recording thin film in the 
amorphous state at wavelength for reproduction higher than that in the crystalline state. 
SOLUTION: An information recording thin film which records information by a change of its 
atomic arrangement caused by irradiation with light is disposed on a substrate and the 
refractive index of the recording thin film in the amorphous state at wavelength for reproduction 
is made higher than that in the crystalline state. When recording is carried out on the recording 
thin film, the reflectance in the amorphous state is lower than that in the crystalline state and 
recording starting power in the recording of the shortest mark on the amorphous state is equal 
to or smaller than that in the recording of the shortest mark on the crystalline state under the 
same conditions. When the recording thin film is used for a high density rewritable phase change 
type information recording medium for blue laser, good recording characteristics are provided. 
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[0 0 5 71 m2<or^ :^i'^U<r>'fti:>y) iz9\i<DmiS.<0 

wflbco:fri*-cfiSi5-g-^:)-^*4fo-c<) iv^o tfz. miiz 
KKmm ex*) mzmm lt. e^^tc*^ i ^ffM-r-s 

(0 0 5 81 lAO'&tJ-frSiFt^MESl i5J:y'S^2 0r''f 
[0 0 5 91 lA -&t)-&5r^f mffe^ 1 



10 

[0 0 6 01 KWS e^^^v^^^Of^ ;^5'g|5*t<iO*i 

miy±izmm^fitz^<^±^-^^^^'ftmmim^ 

[0 0 6 11 (1 6) ^®<^KIf . tt^^t^-^v^-Cli-E-n 
[0 0 6 21 

[0 0 6 31 ( 1 ) $ktkm 1 

Sr^l-o Z<ommt^(r>XoizLXmi^^tifzo 
[0 0 6 4 1 t-r. ItSl 2 cm , U$0. Smmt? 

^1 0 nm, IKH*-)! 3 5 nm<0 (Z n S) 80 (S i O 
20 2) 2olKi '&r;&«S^3 =Sr^^t^> AgsGeigSbae 
T e47ief$)K4 SrlKJJ^tll 4 nm X (ZnS)8o(S 
i 02) 20RJ: '9=5c*=f'P5S5«rK^*lJl 3 5 nm . A 

[0 0 6 51 -ffe::^, ^ < n^<r>'n^\z i •) , Si 1 o-f-f 

30 C r56044K*^'b^*®J|X?^SIJt»^ 2 ?Jr)g^*t) 1 0 

nmag^, mm'O l 3 5 nmO (Z n S) so (S i O 
2) 20BIJ:>)*-6t!ftilS3,Ag8Gei9Sb26Te47SE 
15^4 ^-IKJf*?) 1 4 nm . ( Z n S ) 80 ( S i O2) 20 
mX •) ^r-bt^F^S 5 SrRip**) 1 3 5 nm , A 1 98C r2 

fZo 

[0 0 6 61 't<D^ik. mtz^i <or^ y^i^mii^xz/m 
40 miumw ir^T^^h) ^%fzo 

[0 0 6 71 (ti£*tniO«»Kiitj«#<0filB£, Sfe) 

(0 0 6 81 t.'f. KSl 2 cm , $0. 6mmr- 

«1 ±lwx KIP*-J 135nm«0(ZnS)8o(Si 
O2) 20^^ •)=fcSi*§IS3 AgsGeigSb 
50 26T e47fSI51li4 S-KiPiKll 4 nm , (Z n S) 
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SO ( S i- O2) 20]^i ») * * 5 imWi^^ 1 3 5 n 

m , A I 98C r2 m*'h^j:i>S.Mm 6 ?r|iJI*tj8 0 n 

to 0 6 9] flfe::^, ^< lsi»(D:^fetcj: 19, isi <OT'-f 

lil?*«Jl 3 5 nmO ( Z n S) 80 ( S i O2) 2oM 
J: f?^*«ae3, A gsG ei9S b 26T e 47ieiSIS 4 $r 10 
KiS*tJl4nm. (Z n S) 80 (S i O2) 20lKi O ^ 
StfPfl^ 5 imW-f^ 1 3 5 nm , A I 98C r 2)^36^ "bit 
-SRtt^ 6 =SrlKIP*^8 0 n m tcJll5>:?gfiS; LfCo 

10 0 7 0] ^(Dik. mti.mi<r>r^ :^^u^isxx/m 

[0 0 7 1 ] vmm^^Bit) mrfS<^ J; d L r iaft L 7t 

10 0 7 2] jfiE-f$:^feiS h"? •yi' ±<D .^.(Oi^mBt-AU m/ 

|fi]lcftv^ftR?g<04^*'»V'--r (iSEft^S 1 0 nm) <0 
7 0 OmWlc LT*«1 S-aLTfE^ 

ii-f t lifl^^SB^B'fkic i * y ^ LiSiS-c ^ 30 

i<^«0»I^B^B'fkl4SiS-C-fTX.'&¥y,#.*^*<2>o 
[0 0 7 3] (fB» • M* • W^) JSL±(0 J: d 

LTi50ffi^B^'ft*^^T L7'cf2ISJK4 WlEfSffiMlc h 7 ■;' 

W/^^-STtf rB^>'^''7- U-^;i'P e (5mW) i:S>'^'7 — 
Ix^^uPh (lOmW) i:«?3ra-C^'fk$-*Tfl|«<0fB» 
^^To/co EISh9-;'i5'0^iiaii4m/s, ij^^^U-- 
•'fiS* (A) <44 1 0 nm. U>X<omuWL (NA) li 
0. 6 5X^2>o fE#ifflU— ^^•3fe^cJ: iJfHIi^ittZjg^ 

o^«^coKj*^ii*SB^B«ffio::^d*jS< . fE«b$ii^^B^BK 

10 0 7 4] fS»fflU-if^O«l'^;i'i:4^FB^U'<;wi: 
o>'<7-Jti±i : 0. 3 - 1 : 0. 7 (o^m*^^iz^t L 

<) J:v»o 113 tw^L^jJ: -9 fc, 1 oofg^-^- <03^EE 
tftC't'^ > K-tzitiKOil^^^ (Tw/2) -fo4^F^/N-7- W 
■^)VX l9iB:v^;K h i./^•7- U'^;!'? b S •C-''!7 - 5:3* •) 

ilLTtf, v^^v^r?- w^-ivp c «:lB^>'<;i' 
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•n^i^^t. w^^^WiM<om\z^^>i;y ^-^is 

v^^/^^w^^ipiT c (ffiit>'-?;w;^oft^icp c U"<;vSt? 
T»f Serai's) 3i«l2«i^-:^ ^:•f■<0■7-^'<o^^>^'«^- 
flO;'.'^-;^**^® < , •7-^'df:gvM5irT p lift < 

w^-i'cotmmiZimm'OTpirm^iiz^i Ltzm^. 

'Jy f-&m^^it>^iz^7!)^^fzc ttz. ^mo:^^-:^ 

o 

[0 0 7 5] 113"Cii:3 Tw, 4Tw, 6Tw, IIT 

hho tfz. 7Tw- 1 0Twfflf£fiz&ff^(i6TwffllS 
Tw/2 <:01i5V^/^•r7- l/-^;!/? h tTw/2<7):Kh A 

(1. OmW) t^Ttf^<t d t^L/Co « 
[0076] ^rffi^^-ffi-eii. KUlt^^^fSfi 

[0 0 7 7] LtJ^-L. #^5^x.B#<;Og*OOT-V 1 il 
■r^<0Pf=H/N*7- (5mW) S /^l±-f-ttHi5v^y'? 
m*L. ^ot^. ^^c7) 1 mer-.-Kh AyN'7-i^^;v (1 

mW) (1 OmW) tDfel-C. i/cli^l^ 

^^<i7_l^^<;^ (5mW) i:?S>'^7- U-^^l^ ( 1 0 m 
W) t<omx. «$g{t-^tl{2eoT/W-'Sff L/cb-^f 
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^ o 

10 0 7 91 (^liXJ^iU^S'OJi*) :$:||Jfe^lSm<OgR 

v>-CJt-<;tt r'-f ATJl 1 5 dB<OM*Jt** 

ii^fzif. -r-i ^^B T-ldrHx.]^ l) § < 7 d B T-fe lO 
ofco ;^?AvS*itliSftIfi»<i-^ (1 1 Tw) S-|a#L 
?t±ic. ftMfe$5«-f- (3Tw) «-fEI5LS&«i)tCfE#aL 

xa^^^tzi \Tvf<Dm^nmti<r>m^Lfzo mnn^ 

-S/c*. :^§v^i t7!>^»S Lv^o *«i)ri*it3>*:^§ < T- 

(Ac/Aa) ^ \ <'^hfztzibX'hi>o 

[0 0 8 01 tfz. |Eli-7-i'?tS®S!«T-MM^tcJ: 

10 0 8 1 1 a^u^umm(7)nmii^<omw:f;^i'ii^^ 

^ iE5» lEIi^ L V ^' - iSM «• li 7J» * ^^i^iz # <, 

mmummM (nm) 10® 

%) 

0 
3 
5 

1 0 

2 0 
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*<r> "1" tc, •v-^'P^* iyf-v-^'F'jSre-^co "O" 
Wit. S -^fclEISl^^e? i i: * v> •? c 

[0 0 8 21 (KiRm$o^Ji^i») ^nm^^x'W^m 
mm 2. 2' izm\'^fzm<ommi:mt^^^ 
^yWi<r>V'jf - (<r/Tw) i:m^LfziL:ihik<r>$. 

[0 0 8 31 Vy9~t l±|EI*-7 - > vgB<^fi[ft 

in±Lfz^.. > K-^ti (Tw) irJifL 

m^iz ^<f£i>by- y vSBO^mficS^^'i' -T V K >> in?: 
mi^ib^fz^. |E«t«^4-jEl^lcS^T-^'5:< ^:-&o 
i f V ^' - Ji/h ? v^:^:&t*J- f U v»o v ^ ^' - ifiijje 
^fctt-S'^'-O KifS (Tw) l±2 0ns. SffifEIS'S-f-14 
3Tw, *^SEIi'(i-§-l4 1 1 T w-Cini^=Sr7 >:/AtC 
IEI5 L T * o i *T. fj OiaiJ^ liS^^-fklilSS Sr -ffiffl L 

/Co 

[0 0 8 41 cRiR^^m^IKI? (nm) lc*>fL. 

mWi^<om (%) iSIBiK (%) *^L/:o 
ov^r li WiUftcB^fS L v^^i-g-J4. lira: •> v^is J: 

[0 0 8 51 gcPJS (Mod) 05th»«±^O^l-fieo-C 

[0 0 8 61 

MOD (%) =100X (lc-Ia)/Ic 
ii-C. I c l4EFM<l-^fE»^Oifea (M*) ttSg 
<7>RM*«0— I a »4E FM1i-f-|aii^<0 
^^b^bK (lEIt) 4^S<^SI^^<^-*ffi;<'»^'^J^•c^)&o 
[0 0 8 71 

Mod (%) =100x (Ic-Ia)/Ic 
«§lfex.m<^vv (%) apffi ( 

2 5 

1 5 - 
1 3 

13 4 8 

13 4 7 



4 0 

5 0 

mir i,Zt is^io-b^o tzo W-< Lfzt^O 'J y 9 ~ntm 
mM\i^ A c irJSB^B«^t:-OfEI$ll(zi3lt^SiJlX*> A 
a Sr If B^B Kt^^Si T- (DIBSSM tc i3 It * Si i: ^« L /: 
B#, ©JR^Jt (Ac/Aa) ^Ji/h^ < Jt^Sw i:*»c,®ilX 

®l)lX??5Jt (Ac/Aa) l4^iBiJT^^fV^7t*i). 3fe 
^ftgJwJ: tJ^to/Co -niO, ®iJRs^$lJ^SMJ?l4 3 
n mJ-JXi, 4 0 n inUlT**»S L < ^ 5 n mtlJi, 2 0 50 



4 3 
3 8 

[0 0 8 81 :*:||JiS«ajT-KJ|X^©Jffll^ 2,2* icffl v^Tt 

iz^ wnt>l4|fit3fecorAftlci3tt-5ffi-e*^o tr, k 
«r2ic«*,, nS-^-ft^-*, Wm)!c (Ac/Aa) «• 
1. 0 5 tcLTtt iW^iaK*-**/:i:i^)'A<^J: -9 t- 

[0 0 8 91 
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Q,. 5 « 
1 

1. 5 

2 

3 

4 

5 

6 



3 5 

4 0 
4 3 
4 7 
7 5 
4 7 
4 3 
4 0 



*0. 4 

0. 8 

1 

2 

3 

4 

5 



4 3 

4 5 

4 7 

4 8 

4 7 

4 3 

4 0 



[0 0 9 0] 2 k^mt^^. 

^VC (Ac /A a) 0 5J^±lcLfct ^c^SPS 

[0 0 9 1 ] 

k ^mm. 

0 2 0 

0.2 3 0 

C r40O60 2 1 

C r46054 1 8 

C r4905i 1 5 

C r53047 1 3 

C r 56044 1 3 

C r 58042 1 3 

C r64036 1 3 

C r66034 — 

C r80O20 — 
^fzo l^yd^-tm^-t^WMlt^ m^Vc (Ac /A 
5 mo \%&.±i)mt\^^^o tfz. C T (D^^om^lt^ 

c r 76024 J: ^ Wkmmm*'i< ^ < tmmmm&T-r 

fi^oT. 2 2 m o 1 %J'Jl±. 4 3 m o 1 %i^TT-* 

[0 0 9 4] :fimmMxmmmmm 2.2* tc^v^/c 

Cr-OMUft^b^^^tLTli, V-0. Co-0, 
Cu-0, Mo-0, W-0, Sb-0, M 

n-0, Ti-0, Ge-0, Pt-0, Ni-0, N 
b-0, Pd-0, Be-0, T a - O itffl V^^ t |B]:^ 
(Df^m^htlfZo ^<om. Ta-N, Al-N. B- 
N, Cr-N, Ge-N, Hf-N, Si-N, Al- 
S i -N.^.*t#*. S i -0-N.^*t«-, T i -N, Z r 

[0 0 9 5] Si-0, Al-0, Be-0. 



10 0 9 2] ^^mmMx^nsL^mmm 2. 2' tc^v^/^ 

J:^tr3fco/*o laiSS^jStiC r76024O«^S:»2*lt 

30rv>J^>&«r 0"C:^L/Co 
[0 0 9 31 

♦ 

- (%) ffili^JS (%) 

+ 10 
+ 5 
+ 5 
0 
0 
- 5 

30 Bi-0> N i -O, Pb-O, Pd-0, Sn-0, 
Sc-0, Sr-0, Th-O, Te-0, Y-0, Z 
r-O. ^j:if(Dmim, ZnS, S b2S3, CdS, I 
n2S3, Ga2S3, GeS, S n S2. PbS, B i 2S 
3, SrS, MgS, CrS, CeS, TaS4, ^f^O 
mt^. SnSe2. Sb2Se3, CdSe, ZnS 
e, In2Se3, Ga2Se3, GeSe, GeSe2, 
SnSe, PbSe, B i 2S es^j: t'<0'^ U >jm. C 
e F3, MgF2, CaF2, T i F3, N i F3, Fe 
F2, F e F34if<0*>fbi^. fe^vMiS i , Ge, Ti 
40 B2, B4C, B, CrB, HfB2. T i B2. WB, 
J^ii^OJ^^^S-fb^fe, C, Cr3C2. Cr23C6, Cr? 
C3, FesC, M02C, WC. W2C, Hf C, T 
aC, CaC2, ^J:t*(D^it^titzit. ±ffiOtt3p4-Hi£ 

0. 4 J: < ^^/ci^fiFS Lv^o 

[0 0 9 6] Zflh(Dfj:7(}-Xit. C r - 0\mmti:b^± 
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^^(^ai!*, (iteoo'C) j:i}if6v>t, 

B#co'v •;' ^' -l.^is^'h ^ < T- § ;&o M^<?)S.^.*^ 6 0 0 
[0 0 9 7] cRilXWi9^«i. gl4 lw^L;tJ:-9tC3fc^ 

[0 0 9 8] tfz, m'OLmtsmm'poT-m.^vtm^^w 

fr^ V S li^^ •> V <^ V ^' - *M 5 % 4- ® X. ^ i 

[0 0 9 9] «i35SfeU--ifHit'<TKffitl 
*-L, tfP^^oaU^r 1 0 0 nmJil.±t^^*tc)P<-m 

[0100] mmm) ^%mmx-\t. ^mm 2 (z 

nS) 8 0 (S i O2) 20^:: J: >9?B^Lrv^^o 

[0101] 2 <7) ( Z n S ) 80 ( S i O2) 20 30 

<tt>^*f«-^ LTU, Z n S h S i 02Orl^it ^^'^x. 
fzi^(Oi3mt\.^^o tfz. ZnS, Si-N^.*t^, S 
i -0-N^*t5p|-, S i 02, S i O, T i O2. A 1 2 
O3, Y2O3, C e O2, La203, I n203, G e O, 
G e O2, P b O, S n O, S n O2, B e O, B i 
2O3. T e O2. WO2, WO3, SC2O3, Ta205, 
Zr02, Cu20, MgOti: t'Omit^, TaN, Al 
N, BN, Si3N4. GeN. A 1 - S i - N#.*f*4- 

(FlJAi^A 1 S i M2) ^j:t:(Dm<t^. Z n S. S b2S 
3, CdS, I n2S3. Ga2S3. GeS, S n S2, P ^o 
bS, B i 2S3^ t'OiS^k^. SnSe2, S b2S 
6 3, CdSe, ZnSe, In2Se3, Ga2Se3, 
GeSe, GeSe2, SnSe, PbSe, Bi2Se 
sti: t*(D-^Uy^t^. C e F3, MgF2, CaF2'it'0 
^<t®. i)^vMiS i , G e , T i B2, B4C. B, 

v^o S/w. ZnS -Si02^ ZnS-Al203, ^fcif 

Z n Siin;i>^:t§ <'3e^PSS-:^^ <1«-^- t*-'r- 
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ZnS:6^80mo 1 %a±i ^ib tmmm^:^'^ 

[0 10 2] c:ti^<l:^®iii5(t^7c^it(i, ^Jx.i?K 

^m7tmtm.im7tmi>^^^^x\t, AI203, Y2O3, 

L a 203(i 2:3, S i O2 , Z r O2, G e 02ii 1 : 
2, Ta205ii2 :5, ZnSiiiritv^^JfSrt^ 

i^-g-. ^Jx.(^A 1 -0(iA 1 ^0OJt?^:ii^A 1 203-^^^ 
A 1 »T-± 1 OST-%iy.T. S i -OiiS i ^0<7)Jt?^ 
;&^S i 02:^-h S i »-e± 1 OIS^%iUT^, ^JRtc^ 
ao-ftLj&^l OS^%mT*«»S Lv^o 1 01F.T*%i^-t 

rti^t. ^^s^^i^m^t-t^fzib. mm&i)^! o%&. 
10 1 0 3] ^mm 2 is xzf^mm 2 (oitt^^ (omm- 

»§^x.llIia7&«l/2JiJ.Tt'*'5>^, 

[0 1 0 4] :$:«J&^JT'fflV^/-iSISBn76-'2. 4m±tl 
ovarii 0 ^/cii0lci5v^C:i:**»S Lv^o 

[0 10 5] ^mmi: 2m&>±izL. mmm<D^mm 
Zn, s<7)K;tfe*W*UT-§. «^#x#14*^a»-e*^ 

[0 10 6] lSI5fli1Sy^'l*M§*t?^'OC r203t^^t^^ 
^♦^'iiLTti. C o TtliG e O2, N i O. dix^b 
tC T203(Om^&i)mtL\^^o ^V/^r% Cr203t::S 
i O2. Ta205, AI2O3, Z r O2- Y203«:rl^t 

fziS,^^i)^S.ifX'$>^ o c: tihmtmim^%^ k id^h 

[0107] ^T^c, A 1 N. BN, C r N, Cr2N, 
GeN, H f N, Si 3N4, A 1 - S i -N^^tft 
^i^A 1 S i N2) > Si -Nm*t*^-, S i - O-N^. 
TaN, TiN, ZrN, ti: t'com^it^ltm^t) 

tL i5 V O W*^T- ® «r 7i^rS]±i- ^ o 
[0108] -?-Olt&. B e O. B i 2O3, C e O2, C 
U2O, CuO, CdO, Dy203. F e O, Fe 
2O3, Fe304, GeO, G e O2, H f O2, In 
2O3, La203, MgO, MnO, M o O2, M o O3, 
NbO, Nb02, PbO, P d O, SnO, Sn 
O2, SC2O3, SrO. Th02, T i O2, Ti 
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2O3, T'i. O. Te02, VO, V2O3. VO2, W 
O2, WO3. ^£if(Dmit^. C, Cr3C2. Cr23C 
6. Cr7C3, FesC, M02C, WC, W2C, H 
f C, TaC, CaC2, ^j: ^<D^imtfzit. ±tl<0 

to 1 0 9] f£iS!RfflO<^«^^SriS:tt7t«'&<i. Z n, 

J: L^-ofzo *&-^K?fM35i^*tr^^Oii*?j2 nm 

• If 0 A < ^ . *f 5 l-^'o 

[0 1 1 0] (lB$i^) *IIJfe«?!lT'»i. iefiK4«rAg 
sG ei9S b26T e47t^J: »5f^^LTV^^o 

10 1 1 1] fEli^^4 (DA gsG ei9S b26T e47t^ft 
t?>2>#«-t LTii, A g-G e -S b-T e#s*t3pl.Tffl 

4 2 3 

6 1 8 

7 1 5 
10 14 
2 0 15 

2 5 

3 5 - 

J:^. 1 0[ii«§»x.*Ov ^'^-^^^letDL. S;^cff< 
i-^t. 175mm^^^^ik(Oi^'y ^-t^mm-t^^t^^ 30 
iDi!)-ofZo :ztiX^s IESSi^mffii6nmJ^±. 2 5 n 
mJ^T^^^Wt L< . 7nmJ^±. 2 0 n mlilT-C*n(f 
J: Lv^o 

10 114] (^f" W^) ^mm 5 Sr Z n 

S - S i 021:: <t >5?f^^LT^^-5)o 

[0 115] 5 <^Z n S - S i 02t::ftt)^4tfl- 

tLXit, Si-N.^.*t«-, S i -0-N^>#*l', Zn 
S, S i O2. S i O. T i O2, A 1 2O3, Y2O3, C 
e O2, La203, I n203. GeO. G e 02, Pb 
O, S n O, S n O2, B e O, B i 2O3, T e O2, W 40 
O2, WO3, SC2O3, Ta205, Z r O2, Cu20, 
MgO f^}^<r>mVk. T aN, A 1 N, BN, S i 3N 
4. G e N, A 1 - S i -N^.*i-*^ A I S i 

N2) ^ii'Oa^bft^ ZnS, Sb2S3, CdS, I n2 
S3, Ga2S3. GeS, S n S2, PbS, B i 2533^ 
irc05£^b»> SnSe2, Sb2Se3, CdSe, Zn 
Se, In2Se3, Ga2Se3, GeSe, GeS 
62, SnSe, PbSe, B i 2S e 3^ i:'<7)-t >jb 
C e F3, MgF2, C a F2^ei:'<D*<b1^. *)^v^ 
lis i , G e, T i B2, B4C. B, C, %fz\t^ ±15 so 
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L. A gOi^jD^ixTV^^iv^G e -S b-T e^>*tfl-T- 

e-Sb-TelZ A gO^tt? »9 lCf5fi^^^SDi"^7C 
^tLT(i. Or, W, Mo, Pt, Co, Ni, P 
d. Si. Au, Cu, V, Mn, Fe. Ti, BiO 

10 1121 *«J&«Rir'f£iaiK4. 4* tCfflv^/ciaiS)^ 

oj^HS-g^^b?-^. 1 0IlI#^}^^x-^^i3i:c;fl 0:5111$ 

J:^tc^^o/co f5l5Bia^l¥ (nm) tl**L. lOIUfti' 
^7L^\z^\^^X\t^:x.-jVt.fz\t'S^:t.-jV(r>V-J ^-(O 

^v^:^oii (%) i;5ia«i^}$x.miwOv^"c«i«rj^ 

to 1 1 3] 



1 5 
1 4 

1 5 

2 0 
2 5 

0*tf4'(ijav^a^<7)^j(7)*-ffiv>Tfc J:v^o S/c. ZnS 
-Si02> ZnS-Al203, tii}^Z,fih(nm.^i^^ 

1 J.J.T3^ii:^Pje*4 7%til±ICT-&> X^A^ta^^z 

t^^t-^ fzo 0 1 fz\t 0 tcav^c: t 

10 116] w^Cj^b'&Wlcistt^Tn^lbli, tRlxl^K 
<bit&, ii£^b%t::i5V^T^Jl7C^t®^m7cm<7)Jt, 
^JlTC^tSg'fb^/TC^Uov^TIi, AI2O3, Y2O3, 
L a 203ii 2:3, S i O2 , Z r O2, G e 02(i 1 : 
2, T a205Ji2 :5. ZnSJillltv^-^itSrt^ 

m7L\tA 1 -0(iA 1 tOOJt^**A 1203^6^^ 
A I fl:T*± 1 0I^T-%J2XT, S i -OliS i t OOJt^ 
;&^S i 025i>^?^S i 4-C± 1 0 iHT-%J^:J.T^, ^«7C^ 
g<D-rn*M Oj[E^^%iy.T7ji^»i L^^c 1 o®?-%iyL± 

5£^iRFtt:&^3s>fbi-^^ci«>. o%j^ 

to 1 1 7] *r^^ 5i3J:t/ff»FBlg5Oft:b»9C0tt*l- 
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»^i^£iais*n /2mT»r^:^,^. «§^x!ifi4o^^ . 
[0 118] tmmmi^'¥mmi 2m&-±i~L. mm 

10 1 19] (SM^) ^mi^mx-mm 6 izm^'^fzA 

1 -C r <Oft*P0<iOS:i=r®<O*|-ip|-t LTJ4> Al-A 
g, Al-Cu, A 1 -T i 1 -g-^^r^lS^t-t^. 

[0120] Al 'g-^4'<C)A 1 J'Jl^1-<^7cK<^ 

1 J!l?-%Ja±2iE^^%J'J.TcOfaH-Clii 

[0121] , Au.Ag, Cu, Ni,F 

e, Co, Cr, Ti. Pd. Pt. W, Ta, Mo, 
Sb, Bi, Dy, Cd. Mn, Mg, VOtE:^*-^, 
t/^JiAu-g-^, Ag-g-^. Cu-^^, Pd-g-^, Pt 20 

10 12 2] Z.(D'^-^^ A U A u , A g, A 1 -g-^> 

^cr>±S&»t^j:hA \ . Au, A g^Jii^OTC^O-g-^t 
SI±A 1 -g-^ratHlz, 0. 51K^96ia±5m?-%J-J.TO 30 

< -C^^SfT-^-oTto lS?^%Ji).±2M^^%mT<^ 

[0 12 3] S:W«<^#*^ti. RWe^I^?-S5:<7)9 5% 

[0 12 4] RWB]K1¥**3 0 nmJ; iJ^V^Jir-g-, 5^jS 

1 :^iaS&tftx.^<Ov'y i'-**l 5 % J: >9:*:i < *-5)o « 
4 0 nm-Cli 1 5%t-C-1g:TT-§'&o SW^KW 
*«2 0 0 nmJ: Offv^Jg-g-, ■ttl^fKDKMmiitWi-r 

[0 12 5] RW®<0)KI?I±5 nmJa±, 2 

0 0 n mJ:JLT34«»5 L^^o 

[0 12 6] (*«) *llifetH|-C-l±, S®tcE«, h9 



22 

?Mtify:^^j:if^m^^xi>X\,^o Citify :^<o^iyf)iz 
a F ?rfflv>T t J: v^^ 
[0127] S/J, Yy v^>ym<Dm-k^-irZ>^^h 

Lfzth. X/Zn ' (n' l4*«*t*l-W®t;T^) J£l.± 

[0 12 8] t/c. -5-<D?titiil4Jt§MlcJ; •j^'ioTV^T 

y ^ t:*-;/-9"<7):*:i ^/iVh^iv^tKO b 9 •;' :*^c><D^S-§- 
[0 1 2 9] T'-f JX^'-^-'fX'fc 1 2 cmtzKgt,-f, 13 
cm, 8 cm, 3. 5 'f >-5^, 2. S'fVf-^, IfeO-iJ- 
'fX-C^) Av»o T'-f -:^^'J¥$ <) 0. emmtcKt}-^, 
1. 2 mm, 0. 8 mm, 0. 4 mm, 0. 1 mm#, 

[0130] ^HJfet^r-Ji, t o 7t < nm<r>-nm\z 

7^^, El 7 IC^-r J: ^ lOtM-r-f ;^:5'05JS-g-. lA »3 
««1 4±tC;S:W® 6 J: l)iSlca^L-C, S«fC*«l 

^ ^ »c Tfe A WfJJ -hi $ ii T V ^ If i 
< , •ft^^^JHIiJfcAWfiJd^'bJilua® L^: < T J; 
[0 1 3 1 1 *lli&fi^-CI4> 2oOT'-f X^'ac*t«-f^S8 
L. 7 tin^LT, MK® 1 i3j:Of^S2 (Ot-V 

^^M<OKmm6, 6' ra±*IA"9-&*?-^TV^-i>*«, M 
•3 -g-to-^flilt-mK^ 1 is J: U'^ 2 X ^' gB*f ORSt 

[0 13 2] 3^IIJ&tajT<4, 2o<DT''f ;^^SB*i-Srf^§a 
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10 13 31 s.mm6if'ti:\^^m^<or^^i^u^<r>m 
[0 1 3 4j (^m<omW: urn) ^momm. 

ovarii -5- H-m^3a<^»* Uv>|6H-Srfc&;^»tf tie 

10 13 51 ( 2 ) 2 
(%J^> S!!^) 

to 1 3 61 i-f. IfiSl 2cm , m^O. 6nimT- 

m8±l,z^ mS-^^ 100nm<O(ZnS)80(Si 
O2) 20KJ: •? Ji^^^S 9 5raS^, A gsG e iffS b 
26T e 1 0 ^mm^^ 1 0 n m , ( Z n S ) 80 

(s i 02) 2om^ *) ^i^'pfsm 1 1 immms o n 

m, A l98Cr2 |g*>'b**g:i+S 1 2i:mmmS 0 n 

ID 1.3 71 ^< mm<o^^Kx *). mi <r>T^ 
^2(^7=-^ ^ '"^^ 8 '-t 

KffiK) 1 0 0 n m<0 (Z n S) so (S i O2) 20K 
J: y) 'fc^iSa^ 9, A gsG e 19S b26T e47l£l5IK 1 0 
im^i-} 1 0 n m , ( Z n S ) 80 ( S i O2) 20M i *) 
!S:'5)4'raS 1 1 «r)^l¥*^)5 0 n m , A I98C r2 IK:*^ 
1 2 *)KI5*-J8 0 nm KM^XM^l-fZo 

[0 13 81 -^(o^, mzm 1 <or^ ^^i^^unj^iym 

2<or^ :!^i'Umi-^i^-^ti<r>K^JSi 2. 1^2' ra± 

10 13 91 mi^mnmnmmi^om^. mm) m 
mm 2 (ctB«offi^fE»«s#o?A* 'i:mhi^izi-z>fz 

Lfco ^(ommi^x<oxdizLxmi'i^^itfzo 

[0 14 01 t-f. lESl 2cm . m^O. 6mm-C 

«8±^;^ 0 0 nm<^ (Z n S) 80 (S i 

O2) 2oB:i'0^J:i>^Mm9i:m^^&. A g 8 G e 19 
S b26T e47lB^IKl OSrl^JP^l 0 nm . (Zn 

s ) 80 ( s i 02) 2oig± "9 * ^'P^^ 1 1 ^mm^fj 2 

Onm. A\96CT2m-A^h^j:^Kkimi 2'kmw.^'os 
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to 1 4 11 ^<m^<o:f5m^i^'o. mi<r>r^ 
y^i^&ifitmtm&i^<>f^2or^ :^i'um%fzo 

tr, 1 0 0 nm<7) (Z n S) 80 (S i O2) 20^ 

i •) S^SS 9 , A g8G e 19 S b 26T e 47lEI*P 1 0 
S-)KJ¥*tll 0 nm> (Z n S) 80 (S i O2) •) 
tj:i>'pmm 1 1 «-^W*-j2 0 nm, A 1 98C r2 K^^^ 
10 tj:i, 1 2 ?r 8 0 n m JH-icJ&lSi L /Co 

[0 14 21 -ew^. tJIE^ 1 (Or'-f ;^i'S6*ti5iWf^ 

2(Dr^ :^i'U^i-^i^-^*^<^SLmmi 2. 12' ri± 
tmmi^Dinfzo 

(0 14 31 («f K@ffilIP**JP< 4'6?s!l*) :*:|IJfei«lfB 

m^TJt'FB^^jKif *i¥< tT'-T'-f ;^i>c (as) isxv'^ 

-oKf^xOL^tzt::^. T-*^ crii 1 5 d BOMafeit 
■=) 7t**, f -f ;^ DX'Um^n 19 § < 7 d b r- 

20 S>-3fjo *^rW*Jtf4ftftfEI5ffi-^ (1 ITw) ^tm 

L/c±tc, «MiBit«-^ (3Tw) mmLi>^x>iztzm 

LT^v»/jl 1 Tw<Dm-i-<0^'fk*«^iS!l5eL/Co *^rB 

tj:hfz>^. :>c§v»it**»S Lv^o *^f^*it**:>c^ < 

Jt (Ac/A a) * 1 J: -C-§/c/ci6r-*^c 

[0 14 41 ■t-FBl^mff^^x.T, ^^i3rW*Jt**:fe^ < 
^^O^PSfc:^^ < 'fc-S-JIiyd (nm) SrP'<3ttw 
a=£r0m±<O^SS:^ b =S:'=t'ra^<OiSifT?^> A (n 
30 m) «-ff^lfiiSt L/^i: ^i'<^J; •? 

/Co 

[01451 0. 5XaXA^b + 0. 16^d^0. 
5XaXAH-b + 0. 39 

v>;^^-;^ im^aW) ±.\zm^\^ki''n-^fz^^<D-^ 

[0 14 61 {mmmm<ohi>mw<r>m^. sift) 

[0 14 71 S-f, ttSl 2 cm , IP$0. 6mmT 
50 Affile h 7 •;'^>^^ffl<^aiSr*i-^'i^V *---K:f>'f b* 
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«8±t=H l^m^l 0 0 nmO (Z n S) 80 (S i 
O2) 20mX t)^j:i>^mm9i:mm^. AgsC eigS b 
26T e 47timm 1 0 «r JKIS*-J 1 0 n m , ( Z n S ) 80 

(S i O2) 20l^J: <0 ^J:i>'PrBm 1 1 iBm^'oS 0 n 
m, C r56044lK7J»'b*4«RJ|XSf5$IJ«)Ji 1 4 «-)KJp*t)l 

0 nm. A 1 98C r 2 1 2 «r^»*1j8 
Onm tc/il'>:Ji^fiS;L/co «giK«0®fiSiliv^^^ h d > 

X t |Hi i: «^ * it o II 2 o T-v ;^ «r i# o 

tc. 1 0 0 n m«0 ( Z n S ) 80 ( S i O2) 20]^ 

1 'O^J:^^m.m 9, A gsG eigS b26T e47fSIS]Kl 0 
S-JKJJ*-J 1 0 n m , (Z n S) 80 (S i O2) 2o]^J: •? 
*-&4'ia]Sl 1 iSrJKIP*-; 5 0 n m , C r56044lK*>'b 
^^SiJR^SUffll^ 1 4 • 4-M)¥*-3 1 0 nm, A 1 98C r 

2 Kd'^^-S-RI*® 1 2 ?r]KlfiK)8 Onm izm>XM^ 
LfZo 

2<DT''f ;^^'§B*t«r^n-rit<^Sj>fJi 1 2> 12" 
S-^^SJS 1 3 *t^L-CliSl3'&*J-^, 116 (C^-^-f-f ;^ 

[0 15 0] T-V X^'ET-fM ;^^C~Di:|5)flllz;fi-SI) 
?B*it«ri|iJ^L^ci:--?), 1 8 d B t Aff-T-i)c/co 

[0151] KJR^«l)l»eiKI?»i 3 n mmjL^ 4 0 n m 
J':iT**»tL<, 5nmJW±, 2 0 n mJeiT-C^tllfJ: 

[0 15 2] 2^:|IMl«a|twfa«ELTV»*v^^Ja«±|life^l 
[0 15 3] 
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[0 15 4] ^^B^BKtt«g(7>Rt=f$***§B^BttffiORM*i 
^ o 

[0 1 5 5] ^Mmiimmtmwi<DmizWiiihtL. le 
[(ilMoffi#^l«.gg] 

m 1 1 *%?^o*isi^ 1 izim<ommtimmi^<r)mm. 

[H2] ^^£*«jft<o^««fB«ii#<oalitwr®gl^:^i-o 
[n 3 ] ^^BMff)mmnmisi.i$-<Dum • ^fFffit- 

[114] :^^m<om.iiimmmm<otft^wiki^-to 
m 5 ] *i&?g<7>iiife0« 2 uieiRoif «fa»«s<*:o«ig 

[me] 3|i:^§ao*Jfe0iJ2tcf5«<O««IE^i«i*:<O«iS 
[?9F-?-OSi??l 

T— '^^'VKiH (Tw) s P c —i'-'; 7 
-U^JW, P e•••4'F^''^•7- P h -JS/-! 7 - U 
'^^l', P p— yj H- h>'f'7— I'^^^l', Pl—/<7— ** 

o«ov^;i', T c •••^'-•J >^^''<;i'^i|ii, Tp— 

;V;^itf§o 
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m2 
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1 (A^ 
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0 0 1-1 4 7 2 3 
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«$Ba2 0 0 1 - 1 4 7 2 3 



me] 



m6 



imi] 



mi 




12' (JEWS) 
13 

11 (4>milS) 

10 (iB^ai) 




14 

5 (*WJS) 
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m^fRll^^TfT«rx^S-Tg280*Sb 

F rJ' - A (##) 5D029 JC02 JC06 JC20 LA14 LBOl 
LB07 LBll LC05 LC06 



